Transgenic rice cell lines and plants: expression of transferred chimeric genes.
Cell suspension-derived rice (Oryza sativa L.) protoplasts were transformed by direct gene uptake. PEG-mediated transformation was more efficient than electroporation. Plasmid DNA containing a hygromycin phosphotransferase (HPT) gene (which confers hygromycin resistance) driven by the CaMV 35S promoter and a beta-D-glucuronidase (GUS) gene under control of the 1', 2' double promoter of the mannopine synthase (mas) locus of Agrobacterium tumefaciens was introduced into rice protoplasts. Southern analysis of DNA from transformed cell lines showed that the HPT and GUS genes were present intact. Both genes were expressed in transgenic cell suspensions. GUS activity was detected by histochemical staining of the cells and by enzyme assays. During a 12-day culture period the proportion of stained cells rose to a maximum and then decreased again. Considerably higher numbers of blue-stained cells were obtained when the transgenic cell lines were grown in the presence of 5-azacytidine. Transcripts of the GUS gene could not be detected, in contrast with the HPT gene. Plantlets were regenerated from one transgenic cell line. GUS activity was found in both leaf and root tissues of these plants, particularly, but not exclusively, in vascular bundles. A mouse dihydrofolate reductase coding sequence (DHFR), conferring methotrexate resistance, fused to the CaMV 35S promotor and the wild-type nopaline synthase (NOS) gene of A. tumefaciens were also introduced into rice protoplasts. Stable integration of both genes was confirmed by Southern analysis. Expression of the DHFR gene was demonstrated by high levels of resistance to methotrexate of the transgenic cell suspensions and by the presence of DHFR transcripts. Expression of the NOS gene at enzyme or RNA level was not detected. Southern analysis suggests that this gene was probably either methylated or scrambled in these lines.